The effects of gestational age and labour on the breathing and behaviour response to oxygen and umbilical cord occlusion in the fetal sheep.
We tested the hypothesis that the continuous breathing response to oxygen or oxygen plus umbilical cord occlusion, in the fetal sheep, could be modified by gestational age or labour. We studied 35 chronically instrumented fetal sheep on 84 occasions during late gestation (124 to 141 days), using our window model (Rigatto, 1984). After a resting cycle (1 low-voltage followed by 1 high-voltage electrocortical activity epoch), the fetal lung was distended via an endotracheal tube using mean airway pressure of about 30 cm H2O. Inspired nitrogen, and 100% O2 were given to the fetus during one cycle each. While on 100% O2 the umbilical cord was occluded using a balloon cuff. We found that: (1) the continuous breathing response to 100% O2 occurring in 8% of the experiments at a gestational age less than 130 days, in 25% from 130 to 134 days and in 45% at gestational ages greater than 134 days (P < 0.01); (2) at similar gestational age intervals the breathing responses to umbilical cord occlusion were 67%, 84%, and 100% (P < 0.01); and (3) in the presence of labour, 45% of the experiments responded to O2 with continuous breathing as compared to 23% in the absence of labour (P < 0.01). Cord occlusion did not affect these values. Because the highest PaO2 achieved increased significantly to 128 days but not thereafter it is unlikely that these results can be explained on the basis of an increase in PaO2 alone. We speculate that there is an age related maturation of the inhibition of breathing normally present in the fetus.(ABSTRACT TRUNCATED AT 250 WORDS)